On the evening before surgery, the patient was examined and found to be breathless with conversation. She was obese but able to walk around her bed at a steady pace. There was no orthopnoea or positional dyspnoea. Faint stridor was present, and on auscultation some generalized wheezing could be heard throughout the lung fields. Mouth-opening, neck extension and view of uvula were normal. The risks of general anaesthesia and the techniques of inhalational induction and femoro-femoral cardiopulmonary bypass (CPB) were explained to her. Premedication with ranitidine 300 mg orally was prescribed for the evening before surgery.
On the morning of surgery the patient was taken into a cardiac operating theatre and the usual monitors were attached. Peripheral intravenous catheters and a radial arterial catheter were inserted. The right femoral artery was palpated and outlined with indelible ink. The right groin was prepared with antiseptic and draped with sterile towels. A membrane oxygenator pump (Bio-Medicus, Inc., Eden Prairie, Minn.) and percutaneous large-bore femoral cannulas were prepared for immediate use. A cylinder of premixed helium-oxygen (80% :20070) (Heliox) was connected to a regulator and flowmeter and joined to the circle system. A Datex Ultima gas analyser sampling connector was positioned near the facemask. Two cardiothoracic surgeons were present in the operating theatre during induction of anaesthesia. One surgeon was prepared to perform bronchoscopy and the other was ready to cannulate the femoral vessels if required.
The patient was positioned at approximately 45 degrees and given oxygen 4 l.min -I via a tightly fitting anaesthesia mask. Arterial oxygen saturation (Sp02) was 95% and Heliox was introduced into the circuit at 4 l.min -I. General anaesthesia was induced by slowly increasing the concentration of halothane. During the inhalation induction, two episodes of extreme difficulty in maintaining airway patency with spontaneous ventilation occurred. When this happened, Sp02 decreased to about 90070 and the Heliox was turned off. However, on each occasion Sp02 became much worse in the absence of Heliox, with Sp02 decreasing to levels in the mid 80% range. The Heliox was quickly reintroduced, and Sp02 returned to earlier levels. It was apparent that a deep level of general anaesthesia with end-tidal halothane levels greater than 2.5% could not be achieved with our system. Small increments of fentanyl, thiopentone and midazolam were given to try to increase the depth of anaesthesia. Direct laryngoscopy was performed and the vocal cords were sprayed with 10% lignocaine. Minutes later a rigid Storz bronchoscope (external diameter 7.5 mm) was introduced and manipulated through the tight tracheal stenosis, thus dilating it. The bronchoscope tip was positioned just proximal to the carina, and manual ventilation became easy. The Sp02 increased to 99% and ventilation was controlled manually. Heliox was discontinued and the halothane concentration increased.
A 7 French gauge gum elastic bougie was passed through the bronchoscpe and the bronchoscope was removed. A 7.0 mm internal diameter cuffed tracheal tube was passed over the bougie and the bougie was removed. A low tracheostomy was then performed. The mediastinal tumour was identified as arising from the thyroid and it was biopsied. The bougie was reintroduced, the tracheal tube was removed over the bougie as a safety measure and a 9.0 mm internal diameter uncuffed rigid Shiley tracheostomy tube was positioned to stent the obstructed area of the trachea. The bougie was then removed. Spontaneous ventilation was allowed to resume.
Subsequent recovery was uneventful. The tissue biopsy revealed a papillary carcinoma of the thyroid, and mediastinal radiotherapy was commenced. Following a six-week course of radiotherapy, the tumour had regressed and the tracheostomy tube was removed without further problem.
DISCUSSION
Anaesthesia for patients with mediastinal tumours of unknown pathology is hazardous and occasionally fatal. In the absence of a tissue diagnosis of suspected tumour, empirical use of preoperative radiotherapy has been recommended in an attempt to reduce the tumour size before general anaesthesia 2 • 5 • However, radiotherapy can cause tumour oedema and worsen obstruction. Although it would have offered no advantage in this patient's airway management, biopsy under local anaesthesia remains the safest approach for diagnosis 6 • It was recognised that general anaesthesia for this patient would be extremely hazardous. The extent and location of the tracheal compression made successful resuscitation in the presence of airway obstruction unlikely. In this case, the critical tracheal obstruction had to be overcome and a diagnosis obtained to guide further treatment.
In this patient, management of subtotal airway obstruction took precedence over the need for tissue biopsy. Tracheostomy under local anaesthesia was considered but not attempted because of the retrosternal position of the site of obstruction. Deep dissection during tracheostomy under local anaesthesia would be unlikely to be tolerated by an anxious patient stuggling for breath. Even a small amount of intratracheal bleeding would have been likely to cause airway obstruction.
We chose an inhalational induction with the patient in the semi-recumbent position. Inhalational induction with preservation of spontaneous ventilation has been recommended for patients with partial airway obstruction 7
• 8
• Reports indicate that the use of muscle relaxants has been followed by the inability to ventilate patients with mediastinal tumours 1,2. However, even this technique has inherent dangers, as an excitement phase during induction is not uncommon and may precipitate laryngospasm.
Helium is a valuable adjunct to an anaesthetic gas mixture when partial airway obstruction is present. This inert gas has the preferred property of reducing turbulent gas flow in narrowed airways. Its beneficial effects in airway obstruction have been reported previously9.'2. The value of helium in our case was proved by the worsening of Sp02 when it was discontinued and the improvement in Sp02 when its use was resumed. However, the addition of helium to an anaesthetic mixture reduces the inspired oxygen concentration (FPz) and, therefore, the functional reserve of oxygen in the lungs. Adding helium to an anaesthetic mixture represents a compromise between maximizing Fi02 and minimizing turbulent gas flow. By positioning the point of entry of helium at the circle system, we were unable to produce sufficient concentration of halothane to achieve an adequate level of general anaesthesia. Ideally, helium should be added at a point in the circuit upstream to an anaesthetic vaporizer to ensure that downstream dilution of any volatile anaesthetic agent is avoided. If helium-oxygen is used as a carrier gas by adding it upstream to the anaesthetic vaporizer, a small increase in the vaporizer output may be expected when compared with using oxygen alone'3.
In the event of total airway obstruction occurring during induction of anaesthesia, we reasoned that emergency attempts at a low tracheostomy would have only a modest chance of success. Anticipating the possibility of total airway obstruction, we were prepared with a small diameter rigid bronchoscope to enable intubation of the trachea. Also, if this had not been possible, preparation had been made for femoral CPB. The use of emergency percutaneous CPB support pumps for patients undergoing high-risk angioplasty has been well described 14 ·". Successful use of femoral CPB has been described in a 14-year-old girl with a mediastinal mass undergoing general anaesthesia'6. Elective use of CPB has also been reported for surgery of tumours obstructing the carina" and trachea 18 • In summary, we have emphasized the importance of preparation and anticipation of problems in cases of subtotal airway obstruction. We have described the valuable role of helium in such a case, and have discussed the possible role of emergency CPB for these patients.
